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Abstract of JP9309944 

PROBLEM TO BE SOLVED: To obtain a photopolymer composition which can be 
developed with a water-based developing solution by using a photosensitive oligomer 

;«Ln!! ,n 2 '5 h ^ l ? xyl 9roup and an acp y ,ic W in the molecule, an epoxy 

compound (B), a radical photopolymerization initiator (C) and a cationic 
photopolymerization initiator (D) as the essential components. SOLUTION* 
Component A is not particularly limited so far as It is soluble in an aqueous alkali 
solution, it is exemplified by a novolac resin or a polyvinylphenol resin. Component B 
used may be a known epoxy resin and is exemplified by a bisphenol A epoxy resin 
Component Q is exemplified benzoin, benzil or a mixture of at least two compounds 
Its amount of use is 0.05-25wt.% based on the composition. Component D is 
S X niT by d| P n enyl»odonium hexafluoroantimonate and is used in an amount of 
U.U5-Z5wt. /o based on the composition. When this composition is used as a solder 
resist, it is mixed with a diluent to form an ink. and this ink is applied to the entire 
surface of a printed wiring board on which a circuit has been formed. 
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(57) [Abstract] 
[Objective] 

With developable , highly sensitive photosensitive resin 
composition is offered with developer of aqueous system 
whichdoes not use organic solvent , at same time in 
performance resist ink whichsuch as plating resistance , 
resistance pressure cooker characteristic is superior is offered. 
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[Constitution] 

photosensitive resin composition which designates 4 
component of following A, B, C , D as the essential ingredient 

photosensitive oligomer which possesses phenolic hydroxy 
group and acrylic group in (A ) intramolecular 

(B ) epoxy compound 

(C ) photoradical polymerization initiator 

(D ) photocationic polymerization initiator 

[Claim(s)] 
[Claim 1] 

photosensitive oligomer which possesses phenolic hydroxy 
group and acrylic group in (A ) intramolecular 

(B ) epoxy compound 

(C ) photoradical polymerization initiator 

(D ) photocationic polymerization initiator 

photosensitive resin composition which is made essential 
ingredient 

[Claim 2] 

photosensitive oligomer which possesses phenolic hydroxy 
group and acrylic group in (A ) intramolecular 

(B ) epoxy compound 

(C ) photoradical polymerization initiator 

(D ) photocationic polymerization initiator 

(E ) diluent 

resist ink which is made essential ingredient 
[Claim 3] 

photosensitive oligomer which possesses phenolic hydroxy 
group and acrylic group in (A ) intramolecular 

(B ) epoxy compound 

(C ) photoradical polymerization initiator 

(D ) photocationic polymerization initiator 

illumination and thermal processing doing photosensitive 
resin composition which is made essential ingredient , the 
printed circuit board which designates cured product which it 
acquires as ingredient 

[Description of the Invention] 
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[0022] 

[Working Example 2] 
Working Example l 

So application it did ink which was adjusted in print 
substrate , dried.it exposed, it developed, thermal curing , 
formed solder resist pattern . 

85 deg C, 15 min it treated substrate which formed solder 
resist film , Okuno Chemical Industries Co. Ltd. (DB 
69-057-6145 )make making use of nonelectrolytic nickel 
plating liquid ICP [nikoron ], 90 deg C, 20min it treated 
making use of the same company make substitution type 
electroless gold plating liquid OPC [mudengoorudo ] AD. 

Furthermore after doing 73 deg C, 30min plating same 
company make reducing type electroless gold plating bath 
OPC [mudengoorudo ] making use of25, state of peeling after 
peeling test visual observation was done with the cellophane 
tape , but you did not observe exfoliation of resist . 

In addition you inserted this substrate , in pressure cooker test 
vessel (strain ) Hirayama Seisakusho make PC -422RIII) , 
after 168 hours putting with saturating condition of 121 deg 
C, 2atmosphere , 100%, removing,visual observation you did 
state of peeling after peeling test with the cellophane tape . 

You did not observe exfoliation of resist . 

[0001] 

[Field of Industrial Application] 

this invention, regards pattern formation possible 
photosensitive resin composition , and resist ink which 
usesthat with exposure and development. 

[0002] 

[Prior Art] 

With miniaturization , making high performance of electronic 
equipment , also printed circuit board which is used for that 
wasdone higher densification . 

Therefore material which is used for printed circuit board , 
from it reaches thepoint where it can seek microscopic 
fabricability , those which are until recently a screen printing 
etc, it is being displaced in material which with exposure 
anddevelopment patterning it is possible. 

Recently those of so-called photograph developing type are 
mainly used regarding solder resist , thoseof alkali developing 
type have become mainstream from viewpoint of integrity and 
the pollution prevention of especially work environment . 

Technology regarding this has already become those of public 
knowledge depending upon many literature such as Japan 
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Unexamined Patent Publication Showa 61-243869. 

But conventional solder resist , if simply it had solder heat 
resistance at time of mounting parts and insulating property 
after mounting, was usable , but recently necessity tofill up 
many required performance from spreading of progress, and 
its use field of the manufacturing method of printed circuit 
board came arising. 

When you express concretely, when first mounting oxidation 
prevention of the circuit and, IC directly, gold plating is done 
because of bonding resistance for plating liquid has become 
necessary. 

Especially that durability is obtained vis-a-vis gold plating 
liquid of strong alkalinity where plating film of good quality 
is acquired it is made difficult. 

Furthermore because of cost reduction of package of IC those 
whichutilize printed circuit board are developed, resistance 
under harsh environment , butlike pressure cooker test as 
solder resist which is used here is required. 

In addition manufacturing method (for example Japan 
Unexamined Patent Publication Hei 4- 148590 ) of printed 
circuit board is proposed with build up process whichutilizes 
solder resist as inter-layer insulator of multilayer board , but 
in case of this high insulating property , heat resistance is 
needed in comparison with past. 

But as for conventional solder resist regarding to these 
characteristics , there are not any satisfactory things, solder 
resist which is superior in above-mentioned characteristics 
attime of utilizing these novel technologies is strongly sought. 

photosensitive resin composition which designates 

photosensitive oligomer and epoxy compound which are 

inducedfrom acrylated compound which possesses compound 

and epoxy group or isocyanate group which possess phenolic 

hydroxy group as for inventor etc in Japan Unexamined » 

Patent Publication Hei 7-56336 from these status as essential 

ingredient was disclosed. 

This with developable , is useful invention where cured 
product which atsame time is superior in heat resistance , 
plating resistance is acquired with aqueous solution of 
alkalinity . 

But as for composition of aforementioned invention because 
sensitivity tobe low exposure time is long, there was a margin 
of improvement in thepoint that productivity it is inferior. 

composition which in addition contains phenolic resin , epoxy 
resin , photocationic polymerization initiator in Japan 
Unexamined Patent Publication Showa 63-71840 as the 
photosensitive resin composition which utilizes phenolic 
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tZo 

(B)l7t^>fc£$l 



[0005] 



resin , is disclosed. 

But this is easy to be eroded in alkali which contributes to the 
developing behavior phenolic resin self-confidence of 
soluble , because it has not possessed photosensitive , coating 
with developer , there being a problem that, thesmall pattern 
is difficult to leave, it is difficult to apply to theformation of 
fine pattern . 

In addition reaction product of epoxy resin and novolak epoxy 
resin and acrylic acid and the polybasic acid anhydride of 
softening point 50 deg C or greater and composition which 
consists of each component of the photoinitiator and 
photocationic polymerization initiator are disclosed in Japan 
Examined Patent Publication Hei 63-312375, but because it is 
a carboxylic acid-containing resin composition , regarding to 
environment under high temperature high humidity like point 
and the pressure cooker test where resistance for plating 
liquid of strong alkalinity is insufficient, They are not 
satisfactory ones in point that deterioration of resin is 
extreme. 

[0003] 

[Problems to be Solved by the Invention] 

You consider to above-mentioned status , with this invention 
offer the developable photosensitive resin composition with 
developer of aqueous system , you designate in performance 
thatsuch as high sensitivity resist ink where cured product 
which is acquired is oflferedand plating resistance , moisture 
resistance is superior as problem . 

[0004] 

[Means to Solve the Problems] 

inventors and discovered fact that this problem can be solved 
withresult of diligent investigation and photosensitive resin 
composition which is shown below completing this invention 
reached point of. 

namely, 

photosensitive oligomer which possesses phenolic hydroxy 
group and acrylic group in (A ) intramolecular 

(B ) epoxy compound 

(C ) photoradical polymerization initiator 

(D ) photocationic polymerization initiator 

It is a photosensitive resin composition which is made 
essential ingredient . 

[0005] 

[Embodiment of the Invention] 

You explain in detail next concerning each component which 
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*"r(A)rt»©«*tt*y=r-7-tLri*»^rt 

ir7i/-;H47K&*i7^ l J;i/g££LTL> 
r> 7;u*ytt**«l=W»&t>0T?&*U*1* 
icfljpgiifci^ 



WlZliftBH 1 7-56336 lC|IB**ttTL^B 



-g|5lc, fli=x7K*->**iMi-fy->7* 

-h*£*rf*7*'J>Mb£tt£ttilll2F1tT» 
[0006] 

*ic(B)BR»©i7K*i/<b**turi*» 
mm. if ^7i/-;u-A-/*7v^fix7K*s/« 

Bi, 7iy-;utth*a+v^>X7;uxtKifil^ 
*a>yj$/$^ux— tfX7i/— ;u s H 

«X7K*S/««»h'jyUi/S?^'fVS/7XU- 

S-rstO)T?ftLx|Byi#(c«iJI8li<c<» 
SIM* 2 8Jsl±*flffflLTfflL^*i*. 



[0007] 

*l=(C)J*#a>Jfe^*;U«*lll!*&»£LTI* 

>H»l/'<:/VV:/7>l/*fl>x-T^flL 7-bh 
7i/>, 2, 2-i?*t-**>-2--7iX,/U7-teh7i/ 



composition of this invention configuration is done. 

First having possessed phenolic hydroxy group and acrylic 
group in intramolecular as the photosensitive oligomer of (A ) 
component , if they are soluble ones in alkaline aqueous 
solution , there isnot especially restriction. 

alkali solubility , when Sarashi doing substrate which 
composition whichcontains this photosensitive oligomer 
application is done, in aqueous alkali solution , fact that itis 
removed with other mixed in component without residue is 
shown. 

You can use photosensitive oligomer etc which is disclosed 
concretely in Japan Unexamined Patent Publication Hei 
7-56336. 

Namely it is represented in novolak resin or poly vinyl 
phenolic resin , adding acrylated compound which possesses 
epoxy group or isocyanate group in intramolecular to portion 
of the phenolic hydroxy group of compound which 2 or more 
it possesses, phenolic hydroxy group , it is a photosensitive 
oligomer which is acquired. 

[0006] 

Next it can utilize epoxy resin of public knowledge as epoxy 
compound of (B ) component . 

for example bisphenol -A type epoxy resin , bisphenol -F type 
epoxy resin , phenol novolak epoxy resin , cresol novolak 
epoxy resin , bisphenol -A-novolac type epoxy resin , phenol 
and glycidyl ether , bisphenol S form epoxy resin , biphenol 
type epoxy resin , alicyclic epoxy resin , triglycidyl 
isocyanurate , etc of hydroxy benzaldehyde condensate can be 
used. 



In addition homopolymer or of glycidyl (meth ) acrylate also 
copolymer of theother monomer can use. 

As above-mentioned epoxy resin , if it is not something which 
cationic polymerization inhibition is done, there is not 
especially restriction, jointly uses alone or two kinds or more 
and is used. 

In addition portion of epoxy resin of polyfunctional can be 
used those whichwith such as acrylic acid or other aliphatic 
acid modified are done according to need. 

[0007] 

Next benzoin , benzyl , benzoin methyl ether , benzoin 
isopropyl ether or other benzoin and benzoin alkyl ethers , 
acetophenone , 2, 2 -dimethoxy -2- phenyl acetophenone , 2, 2 
-diethoxy -2- phenyl acetophenone ,1,1 -dichloro 
acetophenone , 1- hydroxy cyclohexyl phenyl ketone or other 
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>,2 s 2-i/Xh^*>-2-7i-^7-th7i/>, K 
l-S/?PP7-feK7x>'>, l-th*0+v>>^P^ 

^T^h^^/^s 2-X^;UT>hv^/>. 2-tert- 
:7>;U7>H7*/X l-<70P7>h7+^>.2- 
75^7>h7+/>. 2-75/7>H7*/>^<75 

T^y=j*r^ 2, 4-v^u^t-*-y->h>. 

2 > 4-yIfJl,ft+^h>.2^DDft+^ 

>h>. 2, 4-v-rv^pe;u^+-y->h>^0 

>y?jL;y s *=f-)v<y 4. 4' -v?p 

p^>y7x/>H<7)^>y7x/>Difcj:u:^ 

■9->h>«*35<fty,JHa*«lM* 2« J2Lt£ 
ld\ fflfiMfcO) 0.05-25 M%»»*UI* 2-10 

y£<to*Tt«sa>iR]±i*Stoi*ff*L<ft 

[0008] 

*lC(D)Jjt»fl)3te*^*>«*||»6ffltLTIi, 

m&mtLxit, e?7x^;ua-h-^A'N+-9- 

7;U^"P7>5 1: E^-hs v^x-^a-K-^A 
^■9-7;U^-P7t-vX7x— K i>yii-)lB— K— 
0 Axh^^P/^V— K MJ7x— ;UXJU* 

;ux;U7tN-^A^++>-7;u^-P/1xX7x— h 
' J 7i- ; l/T. ;U/tx- 0 Af hv? jM- P tK b— h , 
(1-6- r? r? -v^7P^>^vx>- )Vj74 

7>^-9-7;U^-P7txX7x-h(^^*-*V^— 
(I*)!? IRGACURE26l)^#^lf b*l& 0 

flitfa = t>*-/WK(*)« 
CYRACURE-UVI-6990, UVI-6974 H<7)«fcdlC 

**^>fi^BW&»ia)ttffl«a)»a<iciEii 

I*. ifcBf&lfcKD 0.05-25 M%»»*L<(* l~l0 

il%t'&4o 

^ti«fcy^«Ei^«fi^atfty» -^*ufc 
y£<»*T*«sa>fi]±teMtf>-f»*L<ft 



acetophenone , 2 -methyl anthraquinone , 2- ethyl 
anthraquinone , 2- 1- butyl anthraquinone , l- chloro 
anthraquinone , 2- amyl anthraquinone , 2- amino 
anthraquinone or other anthraquinone type, 2 and 4 -dimethyl 
thioxanthone , 2, 4- diethyl thioxanthone , 2- chloro 
thioxanthone , 2, 4- diisopropyl thioxanthone or other 
thioxanthone there is atype and acetophenone dimethyl ketal , 
benzyl dimethyl ketal or other ketals , benzophenone , methyl 
benzophenone , 4, 4&apos; -dichloro benzophenone or other 
benzophenone and xanthone etc as photoradical 
polymerization initiator of (C ) component , it ispossible to 
use combining alone or two kinds or more . 



preferred range of amount used of photoradical 
polymerization initiator is 0.05 - 25 weight %, preferably 
2~l0weight % of composition . 

When it is less than this, sensitivity becomes deficiency , adds 
on onehand and more than this cannot desire improvement of 
sensitivity andis not desirable. 

[0008] 

Next iodonium salt , sulfonium salt , phosphonium salt , and 
ferrocene of public knowledge etc can be used as 
photocationic polymerization initiator of (D ) component . 

As embodiment , you can list diphenyl iodonium 
hexafluoroantimonate , diphenyl iodonium 
hexafluorophosphate , diphenyl iodonium tetrafluoroborate , 
triphenyl sulfonium hexafluoroantimonate , triphenyl 
sulfonium hexafluorophosphate , triphenyl sulfonium 
tetrafluoroborate , (l - 6 -;et -cumene ) (;et - 
[shikuropentajienniru ] ) iron hexafluorophosphate 
(Ciba-Geigy Ltd. make Irgacure 261 ) etc. 



You can use these as blend of one, two or more kinds . 

for example Union Carbide Ltd. make Cyracure -UVI-6990, 
UVI-6974or other way there are also some which are 
marketed and as blend can use in same way as 
above-mentioned compounds . 

preferred range of amount used of photocationic 
polymerization initiator is 0.05 - 25 weight %, preferably 
l~10weight % of composition . 

When it is less than this, sensitivity becomes deficiency , adds 
on onehand and more than this cannot desire improvement of 
sensitivity andis not desirable. 
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*<D£ii7$'Jb-MSL 7iy*v7?'Jb-K 7 
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JUX-T^Ufrb^^ft&XTtf^T^'JU-h 
a, fc«fctf/*fcl*±E7*'Jb-Hc*tJS-rsy 
**'JU-hafc£A<fc*. 

[0010] 

*£«»-rax#*-><b£fc©«ft:ffliia!* 
fci*«<b»i*»aiL-cffifflTf#*o 

X7K**>E<b{EiI8]£LTI*, i?i/7>v75K 

iMbftftflL 7x^-;ua, ft 4 SSS7>^-OA 
*ta> ft 4 Attfli, 
^t>l4c^b0)X7K+v7^^ha, Tf^Prt 

CJri&tt3te***>*£IIHfc«<D»!lJll*IBSL 

[0011] 

**wicte^Ttt±EfiE»a)fl!ii^»iiffla) 



K/^'J^A, iftWJRtt, ttt»ttiHb$--r 
ft. ft£»*>'J*, v;un-^Av'J^-h. */u 

B^b7;U5--}A, 7kgHb7;U5-0A, IS 
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[0009] 

Is possible fact that it adds according to need 
photopolymerizable vinyl monomer as diluent or crosslinking 
agent to photosensitive resin composition of this invention . 

Making representative ones of photopolymerizable vinyl 
monomer , 2 -hydroxyethyl acrylate , 2- hydroxybutyl 
acrylate or other hydroxyalkyl acrylate mono or di acrylate of 
type and the ethyleneglycol , methoxy tetraethylene glycol , 
polyethylene glycol , propylene glycol or other glycol , 
trimethylolpropane , pentaerythritol , dipentaerythritol or 
other polyhydric alcohol or, these ethylene oxide , propylene 
oxide or the;ep -caprolactone phenols , or the ethylene oxide 
or propylene oxide addition product or other acrylate and 
there are epoxy acrylate which are induced from the 
trimethylolpropane triglycidyl ether or other glycidyl ether 
and methacrylate which polyvalent acrylate of adduct 
correspond to and/or above-mentioned acrylate and such as 
phenoxy acrylate , phenoxy ethyl acrylate etc. 



In addition, as for above-mentioned diluent mixing 2 kinds or 
more , you canuse and, preferred range of amount used is 1 - 
50 weight % of composition . 

[0010] 

In addition in solder resist of this invention , adding curing 
promoter or curing agent of epoxy compound which shows 
effect with heating you can use. 

As epoxy curing promoter , dicyanodiamide or modified 
substance , amine compounds , imidazole compounds , 
polybasic acid hydrazide , carboxylic acid compounds , 
phenols , quaternary ammonium salt , quaternary 
phosphonium salt and phosphines or these epoxy adduct and 
curing catalyst etc of microcapsule type are known. 

These inhibition is not done are used effect of photocationic 
polymerization initiator in therange which 

[0011] 

Regarding to this invention, it is possible to use for other than 
theabove-mentioned component including additive of public 
knowledge . 

As for example inorganic filler , you can use those of barium 
sulfate , barium titanate , silicon oxide powder , fine powder 
silicon oxide , amorphous silica , zirconium silicate , talc , 
clay , magnesium carbonate , calcium carbonate , aluminum 
oxide , aluminum hydroxide , mica powder or other public 
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MU:#*lcj6i:T7$n*>7-:/'?;u-, 7$d 

fflO*«SJW, ->'Ja->^, 7v*3!L if 
[0012] 

[0013] 

>jSi--r;Kj:ifa)yj=i-;n-T-;HS, PB§x 
f;Hb»i*©xxf^li, e;ft77-tK VJU 

*fcl***M0)V;uy— PET 7^,1/ 



knowledge . 

Furthermore it is possible to use additive of public knowledge 
like the thickener , silicone type , fluorine type , polymer or 
other foam inhibitor and/or leveling agent , silane coupling 
agent or other adhesion-imparting agent of thermal 
polymerization inhibitor , Aerosil , [oruben ] or other public 
knowledge of colorant , hydroquinone , hydroquinone 
monomethyl ether , phenothiazine or other public knowledge 
of according to need phthalocyanine *blue , phthalocyanine 
*green , iodine *green , disazo yellow , Crystal Violet , 
titanium dioxide , carbon black , naphthalene black or other 
public knowledge . 

[0012] 

photosensitive resin composition which configuration is done 
makes ink condition from these component including suitable 
diluent , application does in substrate and can use. 

In addition it processes photosensitive resin composition of 
this invention , beforehand in the so-called dry film and pastes 
together in printed circuit board and can use. 

this way it exposes to resist film which was formed on circuit 
board ,with selectively irradiation , furthermore it is possible 
to form microscopic pattern by thefact that unexposed part is 
removed with aqueous alkali solution . 

[0013] 

Below you explain concerning method of use of solder resist 
of this invention . 

It makes form of ink in this solder resist including diluent , in 
printed circuit board which beforehand formed circuit 
application it does in the entire surface with screen printing or 
curtain coater , spin coater , spray coater etc. 

As diluent , there are methylethyl ketone or other ketones 
ether or other glycol ether , a ethylacetate and a acetic acid 
esterified compound or other esters , petroleum naphtha , 
solvent naphtha or other petroleum solvent etc of 
theabove-mentioned glycol ether . 

As description above diluent is used as blend of one or two 
kinds or more . 

Heating this, it dries surface excluding diluent . 

Or application doing solder resist of this invention on suitable 
substrate , such as PET film it makes form of so-called dry 
film which it dries once, pressure bonding does on circuit and 
it is possible also to use. 

After that through photomask which formed direct lighting or 
the pattern of laser light it exposes with selectively high 
pressure mercury lamp , metal halide lamp or other actinic 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997309944A 



1997-12-2 



Z0)1X\mt 40-130 deg C O&mX-'iioZ.ttfW. 
ZU\ 

>»fiR»(C 100-200 deg C -eOAM&M 

*/U4FH*G>llifc*ffoT*»<fcl*. 

[0014] 

[HflSiH] 

[0017] 

mmm i] 

$fil 1 75 g|5 



light , develops unexposed part with developer and forms 
pattern . 

Furthermore promotes crosslinking reaction only of 
photoirradiated part amount by fact thatit heats suitable after 
illumination and before development according toneed and it 
is possible to raise contrast . 

As for this heating it is desirable to do in range of 40 - 130 
deg C. 

You can use sodium hydroxide , potassium hydroxide , 
tetramethyl ammonium hydroxide or other aqueous alkali 
solution as developer in order pattern formation to do. 

It can also use also methylethyl ketone , methyl cellosolve , 
cyclohexanone or other organic solvent , but it is desirable to 
use aqueous alkali solution on work environment . 

permanent protective film which satisfies characteristics by 
doing heat treatment with 100 - 200 deg C after pattern 
formation , as solder resist is acquired. 

In addition it is possible to expose ultraviolet light or other 
irradiation after thermal processing .according to need. 

[0014] 

[Working Example(s)] 

Showing Production Example , Working Example and 
Comparative Example below, you explain this invention 
concretely, but the this invention is not something which is 
limited in this. 

Furthermore, if "part" or "%" with as for certain, 
there is notespecially notice, it is a weight basis entirely. 

[0017] 

[Working Example 1 ] 
resin 1 75 section 

cresol novolac type epoxy resin (epoxy equivalent 214 ) 35 



Mil 214) 35 SB 


sections 


















di pentaerythritol hexa acrylate 








5 sections 










2 and 2 -di * 


[tokishi ] - 2 -phenyl acetophenone 






Irgacu 


re651 (*/ WW*-tt«3fe^*;U«£IH!«i*!) 5gfl 
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Irgacu 


R e651 (Ciba-Geigy make photoradical polymerization initiator ) 5 part 


Irgacu 


re261 W**-a«#***>*£Htt«> 4. 8 ffi 


Irgacu 


R e261 (Ciba-Geigy make photocationic polymerization initiator ) 4.8 part 




























barium sulfate 


30 sections 






























talc 


20 sections 




























2g|5 


Aerosil 


2 sections 




















1» 


phthalocyanine green 


1 section 






























foam inhibitor 


2 sections 



[0018] [0018] 

[]£$$0i| 1] [Comparative Example 1] 



mm 
























75S15 


resin 1 


75 sections 






^**>a*2i4) 








35§H 


[kureso ] * [runoho ] *rack type epoxy resin (epoxy equivalent 214 ) 


35 sections 












di pentaerythritol hexa acrylate 


55 part 


Irgacu 


re907 (*/ W*-tt«*«*lll*« 


5g|5 


Irgacu 


Ciba-Geigy make photoinitiator R e907 


55 part 
























diethyl thioxanthone 


11 part 
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30SP 


barium sulfate 


30 sections 


























20SP 


talc 


20 sections 




























Aerosil 


22 part 






















195 


phthalocyanine green 


1 1 pan 




























foam inhibitor 


22 part 



[0019] [0019] 

[it$$$l2] [Comparative Example 2] 





&¥fc)#^*6000) 75SI5 


Maruzen Maruka Linker Mpoly vinyl phenol 


number-average molecular weight 6000) 75 section 








90SP 




bisphenol - A-di glycidyl ether 


90 sections 


Irgacur 


e261 (^/ W-f^-a«ft*^>a^BBJ&») 4. 8 ffi 




Irgacur 


E261 (Ciba-Geigy make photocationic polymerization initiator ) 4.8 part 














2. 4gP 




isopropyl thioxanthone 


2.4 Section 














1 SB 




phthalocyanine green 


1 section 




-trf-h 












60SP 




[karubitoorua ] 


[seteeto ] 


60 sections 



[0020] [0020; 
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SSWSflfHiPlCLVtl, 80 deg C "0 30 ^IHICMtt 



50 TiS 200 S^PXD^^/^- 3? 



Mt/tMit 300 71j S 1000mJ/cm2 tLT, 
300mJ/cm2 lC3l*TI*H3fctt 80 deg C, 5 #flP 



mmm \ {z^ti^^momtft^mmit. is 



[0021] 
[3U] 



After each preparatory kneading , twice kneading 
above-mentioned mixed in component with 3-roll mill , it 
manufactured resist ink . 

this resist ink application was done in entire surface of print 
substrate with screen printing method . 

You inserted in hot air circulating furnace , with 80 deg C 
cooled to 30 min drying rear chamber warm, acquired dry 
paint film . 

photomask which possesses line pattern of 50 to 200micron 
contacting paint film surface ,it exposed ORC Manufacturing 
Co. Ltd. (DB 69-069-5143 ) make making use of metal halide 
lamp . 

exposure dose after exposing 80 deg C, 5 min heated 
crosslinking as 300 to 

1000mJ/cm<SP>2</SP> concerning and and 300 
mJ/cm<SP>2</SP> promoted. 

It designated 2% sodium hydroxide water solution as 
developer next, did 1 minute development, the water wash 
dried. 

After developing each line pattern do flaking , it compared 
resolution of the resist ink those which remain 0, with those 
which fall off as X ,showed in Table 1 . 

As for photosensitive resin of this invention which is shown 
in Working Example 1, at timeof low exposure regarding, 
being a high contrast was shown. 

On one hand, acrylic group without being introduced by 
Comparative Example 1 and the phenolic resin which do not 
contain initiator of cationic type , only initiator of cationic 
type with Comparative Example 2 which is contained, when 
exposure dose becomessmall, it is not possible to form small 
pattern . 

[0021] 

[Table 1] 
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it i 




lOOOmJ/cm 1 


200 u 


0 


o 


o 




100 „ 


u 




V 
A 




50 tf 


o 


X 


X 


500mJ/cni' 


200 u 


o 


O 


X 




100^ 




v 
A 


V 
A 




50„ 


O 


X 


X 


300mJ/cm* 


200 „ 


o 


X 


X 




ioo w 


n 


x 


X 






o 


X 


X 



[0023] [0023] 

[J±&#|3] [Comparative Example 3] 



MB2 
























70SP 


resin 2 


700 part 










30g& 


[kureso ] * [runoho ] *rack type epoxy resin (epoxy equivalent 214 ) 


30 sections 










10BP 



Page 15 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP1997309944A 



1997-12-2 



di pentaerythritol hexa acrylate 



100 part 



Irgacu 



Irgacu 



re651 (^/ W-f ^-a«3te7S?*;Ufi^BHJ&«) 5g|J 



R e651 (Ciba-Geigy make photoradical polymerization initiator ) 5 part 



Irgacu 



Irgacu 



re261(^/W^-a«**^>fi^BHJS») 1» 



R e261 (Ciba-Geigy make photocationic polymerization initiator ) 1 part 



diethyl thioxanthone 



1i 



1 section 



dicyanodiamide 



2 sections 



barium sulfate 



300 part 



talc 



20® 



200 part 



7XPy^ 



2gC 



Aerosil 



2 sections 



phthalocyanine green 



1 section 



foam inhibitor 



2B 



2 sections 



±eesj«#£;;ii*u mmm 2 tfsimzm 

lift, JK«fl:£m\ y^y- 



Kneading above-mentioned mixed in component , 
application , it dried in same way as Working Example 2 , it 
developed, it exposed, thermal curing , formed solder resist 
pattern . 

this substrate was done plating in same way as Working 
Example 2 , when the peeling test was done with cellophane 
tape , regarding to pattern boundary sectionof resist which 
was developed, exfoliation of resist wasobserved. 

On one hand when pressure cooker test was done with 
condition which is similar to Working Example 2 , swelling 
was observed substrate by resist film , peeled offwith tape 
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[0015] 

-rv7fxp>i/-f v*>T*— h 190 gp, ^j;ut>-;u 

180 tf;ssisa>oi*fc 

lcA*u 60 deg c irjQflfc-f £ 0 
'Oh^?-* 90 gP, SW;i*X5Wb-h 2 

»,sy/>'fKp^>w;n-f^ 0.5 

SJjfc^iy-^/^'V^WIB 500 SU£2i;nf h 
-yUT-bx-h 500 SHC 65 deg C "et0*ft»«?* 
1i-r±IES(E»»lC»lji. 60 deg C f* 20 B#Pb1£ 

wtt*«IB 1 
[0016] 

««(i»K*5/a* 214)1070 gp£*;ueh- ;u 

620 gPlciP^ 90 deg C -efttHftSlRd 

7?u;i>$ 400 m^m±M(p-^i/yxy 
-;u)i SB, ^>v;uv WU75> 6 SUZfiaxm 
#Ut£<& 1 10 deg c V 20 B#|HIEl£*i*-fc. 

ifelc^xh^tKP^/HI 370 MHO*.. 
100 deg C T? 4 B# Pal J5 $ T , M fffi 
50mgKOH/g ro^^ti^-'J^T-^^lifco 



[0024] 

[SUBO&m] 



peeling test . 
[0015] 

[Production Example(s)] 

You insert isophorone diisocyanate 190 section and carbitol 
acetate 180 section in reactor where mixer and cooler are 
attached, heat to 60 deg C. 

pentaerythritol triacrylate 360 section and solvent naphtha 90 
section, 1 hour applying solution which mixes dibutyl tin 
laurate 2 part , and hydroquinone monomethyl ether 0.5 part , 
in reactor , it dripped.furthermore continued 2 hours churning. 

In carbitol acetate 500 section thermal decomposition doing 
separate phenol novolak resin 500 section with65 deg C, 20 
hours it reacted with 60 deg C in addition to 
theabove-mentioned reaction solution . 

This is designated as resin 1 . 

[0016] 

thermal decomposition it did with 90 deg C {Comparative 
Production Example } cresol novolac type epoxy resin (epoxy 
equivalent 214 ) 1070 sections inaddition to carbitol acetate 
620 section. 

While agitating acrylic acid 400 section, polymerization 
inhibitor (p-methoxyphenol ) including 1 part , benzyl 
dimethyl amine 6 part 20hours it reacted with 1 10 deg C. 

Furthermore 4 hours reacting with 100 deg C including 
tetrahydrophthalic acid anhydride 370 section, it acquired 
photosensitive oligomer solution of acid number 50mg 
KOH/g . 

This is designated as resin 2. 
[0024] 

[Effects of the Invention] 

Like above solder resist which uses photosensitive resin 
composition of this invention with developable ,is high 
sensitivity with developer of aqueous system which does not 
use organic solvent in comparison with photosensitive resin 
composition which at same time designates the conventional 
phenolic resin as base . 

In addition it is superior in plating resistance , resistance 
pressure cooker characteristic or other performance . 

Therefore as one for general printed circuit board , of course, 
it can correspondto also high-level use field such as package 
of IC and inner layer agent for the build up solder resist which 
is superior it is acquired. 
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